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Our cur ren t  s ta te  of knowledge of t he  wintertime anomalous 

ionospheric  absorpt ion can be summarized a8 follows : 

1 )  The absorpt ion exces8 on the  anomalous day6 is of t h e  

non-deflective" type and seems due t o  t he  lowest p a r t  of the 
D-layer c11, 

2)  Even in t he  anomalous days the re  is a c l e a r  v a r i a t i o n  

according t o  l o c a l  t i m e ,  but t h i s . d i u r n a l  v a r i a t i o n  does not  follow 
up the  COB $ law, since t he  absorpt ion a l ready  reaches its maXimum 

at 1000 houra, o r  near ly  s o ,  and remains p r a c t i c a l l y  constant  till 
some hours of the  af ternoon h a ,  

3) The wintertime anomalous absorpt ion phenomecon is observed 

gene ra l ly  only at middle l a t i t u d e s ;  the geographic c o r r e l a t i o n  is then  

p o s i t i v e  between the  s t a t i o n s  having about the  same longi tude ,  while 

it is  negative between s t a t i o n s  d i f f e r i n g  consuderably i n  longi tude  [21, 

4) The c o r r e l a t i o n  between the  anomalous absorpt ion and t h e  

magnetic a c t i v i t y  is s i g n i f i c a t i v e  only i f  one cons iders  t he  long-period , 

v a r i a t i o n s  corresponding t o  the solar a c t i v i t y  cycle  c23. 

* Absorption de l a  couche D e t  temperature de l a  m&sosphere,- 
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A s a t i s f a c t o r y  theory of the phenomenon should expla in  a l l  t h a t .  

However, i t  has not been given y e t ,  but i t  w a s  assumed t h a t  the ion- 

i z a t i o n  ex t raord inary  of the D-layer (which is responsible  f o r  the  ano- 
malous absorpt ion)  can r e s u l t  from the e f f e c t  of a micrometeoric dus t  

flux [I]. On the  o the r  hand, Gregory C31 had observed a t  Chris tchurch 
(N. 2. ) echoes om 1-75 Mc/s, bounced by the  mesosphere, where- Dieminger 

C41 already had advanced the  hypothesis t h a t  p a r t i a l  echoes of such 
type could be due t o  meteorological phenomena i n  the  lower ionosphere. 

The synopt ic , s tudy  of the  meteorology of the  mesosphere has 

begun during the  pas t  few years  C51. It w a s  found i n  p a r t i c u l a r ,  t h a t  
t he  r ap id  temperature increase  of t he  upper s t r a tosphe re  should be a sc r i -  

bed t o  e x t r a t e r r e s t r i a l  causes L51; and t h a t  t he re  e x i s t s  a c o r r e l a t i o n  

between the  long-period v a r i a t i o n s  of t h e  geomagnetic a c t i v i t y  and those 

of t he  temperature of t he  upper s t r a tosphe re  161. A t  any r a t e ,  Craig 

and Lateef E71 have shown how the  rap id  hea t ings  of t he  s t r a tosphe re  

correspond t o  changes i n  the  v e r t i c a l  not ions i n  the  same region. 

W e  habe searched i n  t h a t  contex t ,  whether o r  no t  t h e r e  e x i s t s  . .  
a r e l a t i o n  between t h e  &nomalbQs..ionospheric absorpt ion and the  thermal 

condi t ions of t he  lower mesosphere. Considering the  two winters  of 1958- 
1959 and 1960- 1961, we u t i l i z e d  the  mean values of t he  ionospheric  

absorpt ion r e g i s t e r e d  around noon at Friburg-en Brisgau (Germany, Mom), 
with waves emitted i n  t h e  following frequencies  : 1.725, 2.05, 2.44 and 
2.90 Mc/s, which at v e r t i c a l  incidence a r e  r e f l e c t e d  by the  E-layer. 
The value i n  dec ibe ls  of t he  absorpt ioa L has been expressed by the  

index A of the  non-deflective absorp t ion  by means of t he  wel l  known 

formula A = L ( f  + f i ) 2 ,  where f is the  sounding frequency and fl is 

the long i tud ina l  coli.ponent of the  gyrofrequency. This  index' A s l i p p i n g  

medians from 7 t o  7 consecutive days f o r  Fribourg, reduced t o  the  ave- 

rage of the four  ind ica t ed  frequencies ,  have permit ted t o  p l o t  graphi- 

c a l l y  the  p a t t e r n  of the ionospheric  absorpt ion f o r  t he  two winters  

of  1958-9 and 1960-1961. ( see  Fig. 1 next  page). 
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We have a l s o  reporduced i n  the  same Figure the  corresponding 

values of the mean temperature a t  1 0  mbar over  Central  Europe (between 

5 and 20' 1ong.E and 45 - 55' l a t .  I? as zn average),  der ived fro= the  
Tagliche Hohenkarten i n  the  Meteorologische Abhandlung of the  I n s t i t u t e  

of Me teor logy and Geophysics of the Ber l in  University.  
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T'?e above Figure shows t h a t  there  is a c lose  correspondence 

between the  s t rong  heatr ings of t h e  lower mesosphere and the  ionospheric  

absorpt ion,  the  m a x i m a  o f  the  two phenomena t ak ing  place a t  nea r ly  

the  same days. 
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The c o r r e l a t i o n  c o e f f i c i e n t ,  computed according t o  Rawer method, 

g ives  the  value of + 0.82 during the  f i r s t  winter  (R0~.1958-Feb.1959), 

while f o r  the  o t h e r  winter  (Nov.1960-Feb.1961) i t  is  of only + 0.37. 
As i s  shown by' the  Figure,  the  smallness of t h i s  last value is e x p l a h e d  

by the  feeble  v a r i a t i o n s  o f . s h o r t  per iod t h a t  were perceived during the  

second winter ,  whereas during the f i r s t  one they had s c a r c e l y  taken 

p lace  

The r e v e d e d  c o r r e l a t i o n  between these  two phenomena can be 

viewed as r e l i a b l e  and narrow f o r  the rap id  and intenge v a r i a t i o n s .  

As t o  the  few phase d i f f e rences  between t h e  corkesponding m a x i m a ,  
it  seems, judging from the  Figure and though the  d a t a  a r e  still  i n s u f f i -  

c i e n t ,  t h a t  i n  the  majori ty  of caees an a n t i c i p a t i o n  of t h e  ionospheric  

phenomenon r e l a t i v e  t o  the  thermal one of the lower mesosphere exists,  
f a c t  which would confirm the  e x t r a t e r r e s t r i a l  o r i g i n  of the  common 

c a u ~ e  of t hese  two phenomena, 

During the  win ter  t h e  per iods of s t r o n g  hea t ing  of the  mesosphere 

are thus charac te r ized  by an anomalous ionospheric absorpt ion a t  middle 
l a t i t u d e s .  The propagation of the i o n i z a t i o n  respons ib le  f o r  t hese  phe- 

nomena can expla in  the negat ive c o r r e l a t i o n  between s t a t i o n s  very remote 

i n  longi tude.  Indeed, t h e  i o n i z a t i o n  of t he  D-layer is mostly due t o  the 

Lyman- r a d i a t i o n  (1215.7 1) which is the  predominant l i n e  i n  the  

s o l a r  u l t r a v i o l e t  spectrum and which produces the  i o n i z a t i o n  o f  RO. 
Consequently, the  motions i n  the  upper atmosphere have an e f f e c t  on 

the  production and t r anspor t  of N0, thus causing ondulatory v a r i a t i o n s  

of the e l e c t r o n  dens i ty .  

The d e t a i l e d  s tudy  of the' phase d i f f e rences  between the  p a t t e r n  

of ionospheric  absorpt ion and of t h a t  of the  temperature of t he  lower 

mesosphere, seems t o  allow the  extension of our knowledge on the  dynamics 
of t he  upper atmosphere. 
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